Summary. The morphology of the seminiferous tubules of dasyurid marsupials has been investigated in seven species. The tubules are large in diameter, ranging from 0\m=.\36 to 0\m=.\52 mm, and the total length of the tubules in the testis is small ( < 1 m). In dissected testes, most tubules were found to be in the form of simple loops and the number of loops ranged from one to four. Each loop had two openings into the duct draining the testis. There was only a single duct from the testis in the dasyurids examined. The large diameter, simple form and low number of tubules in the testis of these dasyurid marsupials make them unique among mammals which have been studied in this respect.
INTRODUCTION
In the course of other studies on the reproductive biology of various species of dasyurid marsupials, it was noted that the diameter of the seminiferous tubules in histological sections was considerably larger, both in absolute terms and in relation to the size of the testis, than in other marsupials and eutherian mammals, including common laboratory and domestic species and man. This observation suggested that either the total number of tubules, or the total length of the tubules in the testis of dasyurid marsupials might be less than in these other mammals. It was also noted that there was only a single duct from the testis in the dasyurids examined. This paper reports observations on the size, number and form of the semini¬ ferous tubules, and the connection of the tubules to the duct in seven species of dasyurid marsupials.
MATERIALS AND METHODS
The species of dasyurid marsupials examined were Antechinomys spenceri, Sminthopsis crassicaudata, Sminthopsis leucopus, Antechinus 
RESULTS
In testes from which the tunica albugínea had been removed, the duct was seen to emerge from among the seminiferous tubules close to the anterior pole and to lie free for a short distance before penetrating the tunica (PI. 1, Fig. 1 ). Superficially the seminiferous tubules did not appear to be arranged in lobules, and lobulation was not apparent on dissection of the testes of the seven species examined. Separation of the tubules in fresh testes showed that they made connection with the duct in the anterior end of the testis. The ends of the tubules tapered before joining the short fine terminal branches of the duct (PI. 1, Fig. 2 ). The tapered region of the tubule was more opaque than the remainder of the tubule and the duct. Each tubule usually had two openings into the duct and when the tubules were separated they appeared as simple loops. The testes of A. spenceri and S. crassicaudata contained only a single loop (PI. 1, Fig. 3 ). Two, three or four loops were found in the testes of other species examined (see PI. 1, Fig. 4 ). Not all the testes dissected showed this simple arrangement of tubules. In one, a tubule opened at one end into the duct and at the other end anastomosed with a loop (PI. 1, Fig. 5 ). In another, it appeared that each end of a tubule anas¬ tomosed with a different loop (PI. 1, Fig. 6 ). This arrangement could also be PLATE 1
In each figure, the arrow points to the duct. The specimen number for each species is shown in parentheses in the figure legend. (10) Previously, the entire testis has been dissected only in the mouse (Hirota, 1952a) . The mouse testis was found to contain from eight to thirteen seminiferous tubules, with from 21 to 30 openings into the rete. From four to eleven of the tubules were single arches and from one to four 'double arches' with three limbs each. Three tubules were found with four limbs and one with five. Four 'ring' anastomoses were observed.
Individual tubules have been dissected from the testis of the monkey (Hirota, 1952b) , man (Johnson, 1934; Hirota, 1955a) and rabbit (Huber & Curtis, 1913; Hirota, 1955b) and single arched and more complex branched tubules were seen in all these species.
By reconstruction from serial sections, the number of seminiferous tubules in the testis of the rat and of two marsupials has been determined. Clermont & Huckins (1961) found twenty tubules, each with two openings into the rete in one adult rat testis. Up to 31 sex cords, from which the seminiferous tubules develop, were seen in testes from rat embryos. Some of the sex cords were EXPLANATION OF PLATE 2 (1906) , cannot be determined from the material examined in the present study. The histological appearance of the duct suggests, however, that it may be a rete tubule and not an efferent tubule of mesonephric origin. Gier & Marion (1970) state that the rete tubules are comprised of non-ciliated cuboidal to squamous cells that normally stain intensely with haematoxylin, and that the vasa efferentia contain ciliated columnar to pseudostratified columnar epithelial cells. The former was the appearance in the dasyurids examined. Fraser (1919) noted that the single duct of Didelphys aurita had similarly darkly staining walls. A single duct draining the testis was also found by Fraser in Metachirus opossum, Dasyurus viverrinus and in a Perameles 'embryo' and she considered that the rete testis in all polyprotodont marsupials was probably represented by a single duct which connected with a number of tubules of mesonephric origin in the epididymis. In Didelphis virginiana, van den Broek (1906), Chase (1939) , and deBurlet (1921) report the occurrence of a single duct connecting the tubules with the epididymis, as in other polyprotodont marsupials, but in three specimens studied by Ladman (1967) from one to three ducts with the histological appear¬ ance of vasa efferentia were found. These apparently conflicting observations suggest that the urinogenital connection in this species may occur outside the body of the epididymis, and not within it, as suggested by Fraser. Multiple ducts of rete origin were found in Trichosurus vulpécula by Fraser (1919) and she suggested that this was the case in other diprotodont marsupials, including Phascolarctos. Multiple ducts were found in Macropus eugenii (Setchell, 1970) Sharman & Calaby, 1964) and the grey kangaroos, Macropusgiganteus and M. fuliginosus (0-18 to 0-32 mm, Poole, 1973) . In all these species, the diameter of the seminiferous tubules is less than in the dasyurids examined, in which the diameter ranged from 0-36 to 0-52 mm.
The total length of the seminiferous tubules in the testes of dasyurid marsupials ranged from 28 to 92 cm and is less than in other mammals. Knepp (cited in Asdell, 1964) determined the total length of the tubules in eighteen species, including one marsupial (Macropus robustus), and it ranged from 27 m in the cat to over 10,000 m in the sheep. Hirota (1952a) measured the total length of the tubules of the mouse from photographs of dissected testes and found that it averaged 1-792 m. Bascom & Osterud (1925) calculated the length of the tubules in the species (listed above) in which they measured the diameter of the tubules. The total length of the tubules ranged from 1 -67 m in the albino mouse to 6312 m in the pig, the smaller species having a greater length of tubules per unit of body weight than the larger ones, e.g. the mouse about 100 cm/10 g and the bull 10 cm/10 g. A similar relationship was found for the four species of dasyurids in which the total tubule length was determined, e.g. A. spenceri, 12-7 cm/10 g and D. byrnei, 6-3 cm/10 g.
The large diameter, simple form and low number of seminiferous tubules in the testes of the dasyurid marsupials examined make them unique among mammals that have been studied in this respect. The (Woolley, 1966a, b) . At approximately 5 months of age the seminiferous tubules contain only Sertoli cells and spermatogonia ; at 7 months spermatocytes
